Key words: vasopressin --gonadal hormones --lateral septum --bed nucleus of the stria terminalis Castration of adult male rats resulted in a gradual decrease in vasopressin fiber density over a period of 15 weeks to a point where hardly any fibers were found in those areas where the fibers probably are derived from the bed nucleus of the stria terminalis. The original fiber density could be restored by testosterone replacement therapy within 5 weeks. No effects of hormonal manipulations were found in the vasopressin projections of the paraventricular and the suprachiasmatic nucleus. Ovariectomy of female rats resulted in the same changes in the vasopressin fiber pathways, as did castration in males.
Besides the vasopressin (VP) fiber pathways from the hypothalamic neurosecretory nuclei to the neurohypophysis, VP fibers have been reported to innervate various other areas in the brain2,14. VP probably acts as a neurotransmitter in these regions 3. Part of the VP innervation appears to be sexually dimorphic, with the VP fiber density within the lateral septum (LS) being higher in male than in female ratsS. A series of castration and testosterone supplementation experiments, followed by examination of the VP fiber network at the 26th postnatal day, revealed that the development of this sex difference depends upon the presence of androgens in the male rats 6. Male rats which were castrated neonatally appeared to have a fiber density on the 26th day of life which was as low as in control female rats; in rats castrated at the 7th postnatal day, a fiber density intermediate to control male and female rats was detected; castration at the 14th day of life failed to prevent the development of a fiber network as dense as in control males. This suggests that around day 7, androgen exposure normally determines the density of the vasopressin fiber network as present on the 26th postnatal day. However, administration of high doses of testosterone-propionate, either to female or to neonatally castrated male rats, induced the development of a fiber network as high as in control males, while no difference in the VP fiber density was found whether the testosterone treatment took place in the first, second or third week of life. This suggests that the VP innervation of the brain can be influenced by gonadal steroids also at later stages in life.
In order to examine the possibility of gonadal hormone influences on the VP innervation in the adult rat, male and female Wistar rats were, respectively, castrated and ovariectomized, or sham-operated (controls) at 3 months of age. At 1, 3, 8 and 15 weeks after the operation 5 castrated and 5 control males were sacrificed by immersion fixation, after which 50 /~m thick transverse sections of the brain were cut. These were stained immunocytochemically for the presence of VP (for details about the fixation and staining procedure, see De Vries et al.S).
Changes in VP fiber density within the LS were followed by estimating the fiber density semi-quantitatively in a blind study, in which a distinction was made among 4 categories of grading densities (Table I) according to De Vries et al.8. Control as well as castrated male rats showed a very high VP fiber density at 1 week after operation. Three weeks later the fiber density in one of the castrated rats was still as high as in control males, but was clearly diminished in the other 4, which in fact were down at the female level. At 8 weeks after castration, 4 out of 5 rats
